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The figures for 1953, as indicated by charted positions above, were as follows: 
1. Vehicles (Wholesale Value U. S. Plants)......... $9,150,000,000 
2. Total Highways (Construction and Maintenance) . .$5,260,000,000 
3. Highway Construction ........... $3,222,000,000 
4, Highway Maintenance ........... $2,038,000,000 


SOURCES: 1 — Automobile Manufacturers Association 
3 & 4—U. S. Bureau of Public Roads 
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COVERS 


With mountains furnish- 
ing a scenic background, 
a Diesel Blade Grader 
smooths a Colorado road 
in preparation for pav- 
ing with asphalt. Here 
power-driven equipment 
now enables one man to 
accomplish easily and 
quickly a task which once 
required long hours of 
arduous labor by several 
men and a team of horses. 


Photo: Ewing Galloway 





This chart portrays the recovery of two tremendous indus- 
tries in the post-war years. Motor vehicle production at 
record rates, with heavier, longer, wider, speedier features, 
posed a highway problem that seemingly could not be solved. 
Asphalt, however, is proving the answer—by rapidly paving 
a record mileage of better roads at lower costs. 








EDITORIAL 


The use of mechanical, power-driven equipment, so 
common in the United States today, has been a develop- 
ment of the past fifty years. Change has been almost 
universal, with many people not realizing how com- 
pletely society has become dependent upon the machine. 


There is a machine for almost every kind of task, 
large or small. In the home area, for example, lawn- 
mowing need no longer be an ordeal; a gasoline or 
electric motor can do all the pushing. Small, power- 
driven saws can cut down sizable trees and reduce them 
to firewood in a matter of minutes where formerly, with 
man-powered equipment, such work required hours or 
days. Perhaps to one who has vivid memories of the 
never-satisfied kitchen wood-box which had to be kept 
filled by boy-power buck-saw operations, these develop- 
ments seem almost magical in character. The fact re- 
mains, however, that the outstanding material difference 
between the mode of life of 1904 and that of 1954 is the 
present universal availability of low-cost power and its 
adaptation to the multitude of tasks which once required 
long hours of the most arduous manual labor to fulfill. 


It is the substitution of mechanical power for man 
power that has permitted reduction of the work-week 
from 60 hours, almost universal in 1904 and even in 
1914, to the usual 40 hours of today. Moreover, not 
only have the number of hours been reduced but the 
hardships of the work have also been greatly diminished. 
How different it is—and how much easier!—for a man 
to sit at the controls of a bulldozer, moving huge 
boulders into an embankment, than to have engaged in 
the back-breaking and dangerous work of rolling them 
one by one with iron crow-bars on to a wooden drag, 
then reversing the process after the team of mules or 
horses had hauled them to the place of disposition. 

The availability of the power-shovel, even in small- 
truck sizes, is such that the engineer today rarely esti- 
mates earthwork on the basis of hand-shovel operations. 
He almost certainly has not discussed the respective 
merits of long-handle versus short-handle types as re- 
lated to height of wagon-bed above the loading area. 
The old methods have succumbed in the wake of new 
developments; and yet the latter have come about in a 
relatively short period of time—within the actual prac- 
tice years, in fact, of most of the present top Public 
Works administrators. 

The engineer and contractor must be more alert than 
ever before. There have been periods in recent decades 
when obsolescence of equipment was the most important 
factor in calculating costs. It may well be that a similar 
period is not far off. Long range results are highly 
beneficial to society as a whole. When the ponderous 
motor-trucks of the early twenties just could not move 
fast enough in heavy-duty operations, someone manu- 
factured trucks that would, with the result that city- 
dwellers now have fresh milk and vegetables every day 
even though they live many miles from the farm. 

To permit use of the improved motor vehicle to 
maximum advantage, it was necessary to improve simul- 
taneously the road-beds over which the vehicle must 
move. The bulldozer, the power shovel, and the power 
saw are merely a few of the improved tools now avail- 
able in highway work. To list them all would require 
volumes. This issue of the Quarterly presents a review 
of the development of those related to constructing and 
maintaining asphalt pavements. 
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n July 1, 1954, J. E. Buchanan, formerly President of 
the University of Idaho, took office as President of the Asphalt | 
Institute. Presented here and on page 6 are a summary of his | 
career and that of former president Bernard E. Gray, now re- 


tired, whom Mr. Buchanan has succeeded. 
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Although Jess Buchanan was born in Iowa and spent his 
youth in the State of Washington, his career since 1924, 
except for three years in California and a four-year tour 
of duty with the U. S. Army, has been centered in the State 
of Idaho. And if he were asked what it was about Idaho 
that especially attracted him, his probable answer would 
be, “Why, the University, of course. For up to now 
the University of Idaho has been the focal point of his 
varied career in engineering and education. 

Graduated in 1927 with a B.S. degree, he joined the 
University’s teaching staff as Instructor in Civil Engineer- 
ing. In 1929 he received his Master’s Degree, becoming 
Assistant Professor and serving in this capacity until 1936 
at which time he was awarded a professional Civil En- 
gineering degree. He also held another important position 
during this period. Having acquired, before entering col- 
lege, considerable engineering experience through employ- 
ment with various construction firms, he was selected, imme- 
diately after graduation, for the post of Testing Engineer in 
charge of the Materials Testing Laboratory, operated at the 
University by the Idaho Bureau of Highways. Although his 
duties with the laboratory, in addition to his teaching 
commitments, required his complete attention throughout 
the year, he nevertheless found time during two summers 
to serve as Draftsman with the Bureau of Highways Bridge 
Department (1929), and as Assistant Engineer on a survey 
of an irrigation water supply system in Clarkston, Wash- 
ington (1930). 


FORMERLY WITH ASPHALT INSTITUTE 


In 1936 Jess Buchanan interrupted his busy career at 
the University to accept the position of Research Engineer 
with the Pacific Coast Division of the Asphalt Institute. 
Operating from headquarters in San Francisco, he had 
charge of technical development work in eleven Western 
States on the use of asphalt in highway, airfield, hydraulic 
and industrial construction. He was also Editor of the bi- 
monthly Asphalt Forum which featured articles on the use 
of asphalt in its many industrial and engineering applica- 
tions. 

His stay with the lastitute was destined to be brief, how- 
ever, for during this period the University of Idaho did not 
forget Jess Buchanan. In 1938 he returned to serve his 
Alma Mater as Dean of the College of Di- 
rector of the Engineering Experiment Station, Pro- 
fessor of Civil et Five years later came another 
interruption—by World War II oa the United States 
Arm 


y- 
As an officer with the Corps of Engineers, Buchanan first 
spent 28 months at Fort Belvoir, Virgi in the en- 
gineering section, de t of research and trainin, g pub- 


lications. For his excellent work here, particularly 
airfield engineering, he received the Legion of Merit. 
Transferred overseas in 1944, he served for eight months 


as plans and engineering officer for airfields in the India- 

Burma theater and later became executive to the Air En- 
eer in the China theater, attaining the rank of Lieutenant 
lonel. 


UNIVERSITY PRESIDENT, 1946-1954 


He was separated from service in 1946, a year in which 
the University of Idaho, with its eight colleges, graduate 
school and statewide research program in agriculture, min- 
ing, forestry and engineering, elected him to its highest 
post. As its President for eight years, his most brilliant 


achievement, among many important contributions, was 


his management of the University’s $6,500,000 building 
construction program. In recognition of his excellent 
work, the Regents of the University, at the Universi 
Commencement Exercises in June, 1953, made a surprise 
award of an honorary doctorate degree. On May 6 of this 
year, Raymond Harsch, Chairman of the Asphalt Insti- 
tute’s Executive Committee, announced his election as the 
Institute’s next President. 

As leader of a rapidly-expanding organization of inter- 
national scope, Jess Buchanan has a big task before him. 
In just six years the number of Institute regional offices 
has increased from twelve to twenty-one, with the likeli- 
hood that one day every major city in the United States 
will headquarter an Institute engineer. This expansion in 
the field, together with a stepped-up research and develop- 
ment program, presents a challenge in coordination and 
administration requiring leadership of the highest order. 
With his record of noteworthy achievement in the fields 
of civil engineering and education, and his long admin- 
istrative experience, Jess Buchanan is admirably equipped 
to handle all the facets of his new position. 


Mr. Buchanan is a Licensed Engineer in California and 
Idaho and is the author of numerous articles appearing in 
technical bulletins and the trade press. His Society mem- 
berships include the American Society of Civil Engineers, 
the American Society for Engineering Education and the 
Newcomen Society. He is also a member of both Phi Beta 
Kappa and Tau Beta Pi. 


When Mr. Buchanan announced his resignation as 
President of the University of Idaho to accept the 
ee of the Asphalt Institute, Mrs. Marguerite 

Campbell, president of the University’s Board of 
Regents, paid tribute to him in the following resolu- 
tion passed by the Regents: 


“The Regents of the University of Idaho hereby 
express their deep appreciation of the outstanding 
service by Jesse E. Buchanan during his thirty-one 
years of association with the University of Idaho, 
first as a student, then as instructor, professor, and 
Dean of the College of Engineering, and finally and 
most si ignificantl) for the last eight years as President 
of the University. During his tenure as President, 


he gained the highest respect and confidence of bis 
associates at the University, the Regents, and the 
people of the State—the best interests of all of whom 


were his concern at all times. His leadership, guid- 
ance and foresight have been important in achieving 
the outstanding progress which the University has 
made during his tenure as President. Not only did 
be serve the U niversit) well, but he represented it 
with distinction in many capacities on the national 
level. His influence has had far-reaching benefits not 
only to students and faculty, but to the people of the 
State and the Nation. For all of these factors, the 
Regents hereby make official record of their grateful 
appreciation.” 
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BERNARD E. GRAY 


Bernard E. Gray, one of the world’s foremost highway 
engineers, has retired after 25 years of distinguished 
service with the Asphalt Institute. Joining its staff in 
1930, he has been successively Highway Engineer, Chief 
Engineer, General Manager and—for the past seven years 
—President. 


A New Englander by birth, Bernard Gray graduated 
from Tufts College in 1911. His first work on highways 
began during summer vacations from college, with his first 
job, in 1909, being that of rodman on a survey party. 
Following graduation he was for several years Resident 


Engineer with the Massachusetts Highway Commission, 
engaged in building roads and bridges. 

In 1916 he was appointed Engineer-Economist with 
the U. S. Bureau of Public Roads. Following service as an 
artillery officer in World War I (today he holds the rank 
of Lieutenant Colonel in the Army’s Engineering Reserve), 
he rejoined the Bureau as Senior Highway Engineer in 
charge of a number of early Federal Aid Projects. 

From 1921 to 1930, Bernard Gray served with the West 
Virginia Road Commission, first as Division Engineer and 
subsequently as Chief Engineer of Maintenance, leaving 
the latter post to begin his long career with the Asphalt 
Institute. 

To estimate the importance of Bernard Gray’s contribu- 


tion to the fields of highway building and transportation 
during the past forty years would be difficult indeed. It 





has been, to say the least, invaluable. As publicist, his 
many comprehensive and informative articles contributed 
to the highway engineering trade press; his addresses to 
most of the industry’s major conventions; his leadership 
in the establishment of a comprehensive asphalt literature 
for both the engineer in the field and the engineering 
student in the classroom—all have strengthened immeasur- 
ably, over the years, the cause for sound engineering prac- 
tice, with which his name has become synonymous. As 
highway engineer, economist and executive, he has played 
a most vital role in the development of transportation from 
the horse-drawn era to the present day when the motor 
vehicle so completely dominates the American transporta- 
tion scene. 


Since 1930, the Asphalt Institute has grown from a 
small, 12-member organization to one comprising 48 mem- 
ber companies, both domestic and foreign, who produce 
most of the asphalt refined from petroleum. Today the 
volume of use of asphalt is five times that of 1930. Through 
cooperative effort by the industry, aided in no small meas- 
ure by Bernard Gray’s tireless coordinating, supervising and 
promotional efforts, the Asphalt Institute has gained 
world-wide recognition as an authoritative spokesma in for 
this engineering material, which has played, and will con- 
tinue to play, an increasingly important part in this na- 
tion’s economic development and welfare. 


The Asphalt Institute, and all in the industry who know 
Bernard Gray, wish him every success in his years of 
retirement. 
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Small, portable asphalt plant, vintage 


of 1909 
Photo: U. S. Bureau of Public Roads 


Battery of modern asphalt plants oper- © 
ating on the New Jersey Turnpike 
Photo: New Jersey Turnpike Authority 


EQUIPMENT DEVELOPMENT 


and Its Influence on Construction and Maintenance Procedures 
by Bernard E. Gray 


In attempting to present a review of equipment de- 
velopment over the past forty-odd years, it is evident that 
only the broadest outlines may be sketched in this short 
article. The purpose rather is to indicate in some small 
measure how these changes have influenced procedures 
and subsequent specification writing for asphalt types of 
construction. The building of any kind of a pavement 
should be considered as a manufacturing process. Starting 
with raw materials, such as mineral aggregates and asphalt, 
the objective is to combine and place them in such fashion 
that the finished surface shall be practically identical in 
every square yard of area. This means (1) that aggregate 
must be handled so that segregation of sizes does not take 
place, and (2) that the rate of application of the asphalt 
binder shall be kept uniform during combination, whether 
in a simple surface treatment or in the highest type of 
plant-mix. 

Asphalt, being a versatile material, is capable of combi- 
nation with a variety of aggregates under almost any cli- 
matic conditions. Over the years procedures have become 
fairly well standardized into four main groups, (a) surface 
treatments, (b) mixed-in-place surfaces, (c) penetration 
macadam, and (d) plant-mixtures. There are variations 
in respect to aggregate size and character of asphalt binder 
but, in respect to equipment, procedures are generally 
similar within each group. The mileage totals of the 
particular types annually constructed reflect not only the 
economy of the first cost of the work but maximum con- 
venience to the public while it is being carried on. Thus 
we see the trend toward use of more rapid-setting asphalt 
binders in surface treatments and mixed-in-place work, and 
the greatly increased use of plant-mixtures for both new 
surfaces and renewal of old. Detailed description of pro- 
cedures for the four groups mentioned may be found in the 
Asphalt Institute Manual, “Construction Specifications.” 

These Specifications have been prepared to cover a wide 
range of conditions, and hence for a given geographical 


area it is expected that the user will select the particular 
aggregate and asphalt binder that best meet his needs. 
There also are shown alternate types of equipment so that, 
according to the size of the job or the requirements of the 
finished work, he may select those most practicable for his 
job. It is to be noted, however, that in nearly every 
specification there is some requirement for the finished sur- 
face and that this is related to the kind of equipment 
available. It is the aim of the Asphalt Institute to give all 
possible encouragement to the machinery manufacturer so 
that it will be profitable for him continually to improve his 
product. This is done not only by merely describing the 
newer equipment, but also by tightening specification 
tolerances in respect to the various steps necessary in com- 
bining aggregates and binder and in finishing the surface. 

In the late 1920's, for example, it was very apparent that 
one of the great needs was mechanical placement of hot- 
laid asphalt pavements in place of spreading and raking 
by hand. Not only was the cost of hand-raked work in- 
creasing but the smoothness, while adequate for the slower 
speeds on city streets, was unsatisfactory for the faster 
travel practicable on the open highway. Several manufac- 
turers tackled the problem and, as soon as it was evident 
that sufficient equipment could be made available, the 
Institute revised its hot-mix specifications to require a 
finished pavement varying not more than \% inch in 10 
feet, whereas under hand-raking wider tolerances had 
been permitted. This was not done without some protest 
from contractors, for it required a mechanical spreader to 
produce such smoothness, which meant additional plant in- 
vestment. It was soon apparent that mechanical finishing 
would revolutionize asphalt paving procedures. So much 
has this been the case that, in conjunction with large 
capacity asphalt plants, it is possible to do work today at 
costs not much greater than those of the all-hand-labor 
period. 

Briefly stated, then, the current development of equip- 
ment is one of appraising the needs in respect to the work 








nels distributor on Massachu- 
setts 1909 


to be accomplished and then making a piece of equipment 
to do it in a mechanical manner rather than by hand. 
Fundamental principles have been well understood for 
many years but it was not until recent decades that de- 
velopments i in metallurgy and availability of low cost power 
made practicable the many machines now seemingly so 
commonplace. These latter have become the forerunners 
of even more efficient equipment as new metals and new 
methods of power application are discov ered and perfected. 


The essential items of equipment for building asphalt 
surfaces are few in number. For surface treatment and 
penetration macadam they include only some device for 


application of asphalt and a roller for compaction; for Early pressure distributor on rubber-tired wood- 
mixed-in-place work there is required in addition some wheels Photo: E. D, Boome & Ce. 


kind of a mixing blade; for plant-mix, work can be done 
with only a mixing-plant and a roller. All the other 
operations, if necessary, can be carried on with small hand 
tools. The quality of the work, where accomplished with 
the latest mechanical devices, is not only far superior to 
hand methods but usually is lower in cost as well. 


The earliest distributors were crude affairs, used prin- 
cipally to sprinkle dust-laying materials. Gradually, heavier 
asphalt products were employed, covered with some kind of 
mineral aggregate. In 1910, the writer was an inspector 
on surface treatment work in Massachusetts where hot road- 
oil was being used. The distributor was a converted wood- 
tank watering-cart, horse-drawn, with iron-tired wheels and 
with perforated horizontal pipe substituted for the water 


ray nozzles. The amount of asphalt varied uphill and Modern osm distributor os full road- 
sp ay nozz mour AST i i C up 1 in Photo: E. "D. Etnyre & Co. 


down. It was necessary to place considerably more of the 
sand cover in some areas than others to take up this vari- 
ation, and only because the surface was soft and traffic 
largely on iron tires was a relatively smooth surface 
obtained. 

In contrast with that haphazard early machine, the mod- 
ern asphalt distributor is capable of exact rates of appli- 
cation over a wide range of volume and using all grades 
of asphaltic materials. As the distributor is the control 
equipment, not only in first class surface treatment work 
but in penetration macadam and much mixed-in-place work 
as well, some of its subsequent improvements warrant 
comment: 

The earlier round section tanks have been replaced 
with the oval section, which gives a lower center of gravity 


allowing faster safe speeds. The shell is lighter in weight, 
thus permitting greater pay load. 4,000-gallon distributor foe spray-bors folded 
010; Kosco g&- Coa. 





Heating, with larger flues and burners, and raore exact 
control of fuel pressures, insures proper temperatures of 
all grades of asphalt over long hauls. 

Insulating materials are lighter in weight, yet pro- 
vide lowered heat losses. 

i. Pumps are smoother in operation, while the pump 
drive, with improved transmissions and. governor control, 
has made possible greater accuracy in rate of application. 

Improvements in the spray-bar and the nozzles have 
been remarkable. A machine applying uniformly over a 
full 24-foot width may appear to be a simple matter, but 
to bring it about required years of study and trial. Today 
the full destlatinn ben, with cut-off at the nozzle, makes 
for exact start and stop without the clogging and dripping 
which took place in earlier years. Bars are adjustable in 
height and may be shifted laterally as well. The ends fold 
for ease in transit. The individual nozzles have been modi- 
fied so that each one in its particular place on the bar 
will produce the same volume rate of application regard- 
less of position. 

6. Finally, the asphalt-meter, tachometer, and oar 
governor have been all correlated so that the modern 
machine will apply asphaltic materials of all grades with an 
accuracy fully consistent with all the other construction 
processes. 


Spreader equipment is available in a variety of types and 
will not be described in any detail here, as it is illustrated 
rather fully in the Institute’s “Asphalt Handbook.” Essen- 
tially it should handle aggregate in such manner that 
segregation in size is held to a minimum and a uniform 
spread per square yard secured. Competent operation to 
insure that equipment is working properly is most import- 
ant, for carelessness in making overlaps, both in asphalt 
application as well as with aggregate, often has spoiled an 
otherwise perfect job in respect to riding qualities, and 
may contribute to excessive maintenance requirements. It 
is perhaps to be emphasized here that, with all equipment, 
while it has replaced many manual operations, it has made 
the skilled operator more essential than ever before, with 
careful training of such personnel becoming more important 
every year. While aggregate for all types of surfacing is 
being spread more and more by mechanical means, a num- 
ber of Institute specifications still contain an alternate pro- 
vision for hand-spreading to provide for jobs either of 
limited size in special situations where hand-labor is 
plentiful or in emergency projects where equipment may 
not be immediately at hand. 


Rollers have been steadily improved over the years in 
quality of construction. Both the present three- wheel and 
tandem steel-faced rollers accomplish essentially the same 
kind of work as the earliest models, but substitution of gas 
or diesel power for steam has greatly increased the yard- 
age a given unit can cover per day, as the time-consuming 
operations of handling coal, ashes, and water, have been 
eliminated. In addition, transmissions have been greatly 
improved so that a modern roller can operate practically at 
full power at all speeds. Specifications should make proper 
allowance for these improvements in number of units re- 
quired on a particular job, as the modern types can do 
several times as much work per day as the old steam rollers. 

An interesting item in the history of surface treatment 
work has been the influence of the roller on character of 
asphaltic material employed. Forty years ago, hot road- 
oils were in common use. The steam roller often did 


Tandem - type 
steam roller, 


built in early 
1900's 


Photo: Buffalo- rete 
Springfield Roller Co. 


8 to 12 ton tandem roller on hot-mix r e 
ach Gee 
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3-axle roller on penetration macadam 
Photo: New Jersey Turnpike Authority 


double duty by heating railroad tank cars, thus supple- 
menting the traction engine or other available portable 
steam boiler equipment. When gas engines replaced steam, 
car heating became a problem, and this undoubtedly 
had a considerable influence in stimulating the use of cut- 
back and emulsified asphalts which could be sprayed cold. 
Subsequently, of course, to meet the needs for use of high 
viscosity asphalt products, special car-heating equipment 
was developed. Instead of being dependent on a roadside 
water supply these return condensate-type steam boilers are 
completely self contained—which is just another instance of 
the present-day equipment manufacturer meeting a situ- 
ation as soon as needs have been thoroughly appraised. 

Several other roller improvements to be noted are the 
development of the three-axle steel-faced and the segmented 
types, and the increasing use of pneumatic-tire rollers. 
Three-axle rollers are of several designs but essentially the 
purpose is to concentrate extra load on the middle axle 
wherever a high area is encountered. The segmented roller 
likewise brings to bear intensified compression on small 
areas which otherwise might be bridged over and is par- 
ticularly useful in construction of foundation courses. The 
pneumatic-tire roller was first used in finishing fine-graded 
road-mix surfaces. Its purpose is to simulate traffic and to 
produce, immediately after construction, the surface tex- 
ture which otherwise might require years of normal traffic 
to achieve. Such rollers are employed today wherever it is 
desired to obtain a very dense surface, the most recent use 
being on airfields to change an open texture asphaltic 
concrete to a completely dense one. 


Mixed-in-place construction was the outgrowth of sur- 
face treatment procedure in an effort to achieve more uni- 
formity in appearance and also increased thickness. Meth- 
ods varied in different parts of the country, largely in 
relation to kind of aggregate available, until today they have 
been rather definitely classified as fine- graded aggregate 
types and macadam-aggregate types, respectively. With both 
types, the first equipment used was an ordinary road-grader, 
which merely turned the aggregate over after application 
of the asphalt. Where sandy-loam and sand surfaces were in 
place, the ——- effected by the road-grader alone was 
gradually speeded up by using various items of agricultural 
equipment, such as _—, spring-tooth, and disc harrows. 
This technique spread rapidly because such equipment was 
widely available. It then was discovered that by making 


tor 
Photo: Caterpillar 
Tractor Co. 





Small-size pneumatic-tire roller 
Photo: U. S. Bureau of Public Roads 


New-type vi- 
brating compac- 





special kinds and sizes of harrows even more efficient work 
could be accomplished, and these were soon in commercial 
production and use. 

Having coarser-size particles macadam aggregates are 
more easily coated than ones largely below '%4-inch di- 
ameter. Early macadam mix equipment therefore tended to 
be somewhat different, although engineers first experi- 
mented with models already available, as was the case with 
fine aggregates. For example, it was found that, by put- 
ting wheels and an adjustable screed on the ordinary mul- 
tiple blade grader, an accurate mixing and shaping de- 
vice was provided. Since much of the early mixed-in- 
place work in both types was a force-account operation by 
state and county maintenance organizations, many of the 
machines now manufactured commercially were first de- 
veloped in highway repair shops. 

With growing popularity of the method, it became ap- 
parent that equipment was needed which would accom- 
plish the mixing still more rapidly. To construct with 
many passes of blade and harrow equipment, it was neces- 
sary to use slow-curing asphalt materials, and thus the ad- 
vent of rainy weather frequently held up the finishing 
process, sometimes for weeks. With equipment that ac- 
complishes all the mixing in one pass most of this delay 
was avoided, particularly as it was apparent that the 
asphaltic materials could be manufactured to have any rate 
of curing desired. Following a study of processes and 
equipment now available, the Asphalt Institute has pre- 
pared specifications which permit selection of the asphalt 
product according to the kind of equipment to be used. It 
is important that this relationship be well understood, as 
obviously a slow-curing material, quite necessary if blade 














Early travel-plant finisher _combine- 





graders and harrows only are to be employed, will be 
unsatisfactory for a single-pass mixer where spreading and 
rolling is to follow immediately. One advantage of the 
mixed-in-place types is adaptability to a wide variety of 
conditions in aggregate, equipment, and traffic. They pro- 
vide an important step of improvement in stage construc- 
tion procedures in areas where higher-type surfaces are as 
yet unnecessary, and may be constructed in satisfactory 
manner using types of equipment already widely distributed. 


It is desirable to differentiate between the terms “pene- 
tration” and “penetration macadam” as used throughout 
the United States. Penetration types, widely and success- 
fully used throughout the Southwest, are substantially very 
heavy surface treatments, built up by successive applica- 
tions of asphalt and aggregate. Penetration macadam em- 
ploys much coarser-size aggregate and is placed usually in 
layers of from 24, to 4 inches in thickness. It is excep- 
tionally durable where constructed of good quality aggre- 
gate because the rather thick films of asphalt cement permit 
considerable distortion without breaking the bond between 
particles. It is a unique type in that it can be built either 
with the most primitive equipment, using practically all 
hand-labor, or with the latest most precise machinery. As 
it is not as easily laid to cross-section and grade as a hot- 
mix pavement, the specification tolerance for smoothness 
takes this fact into consideration. At first largely a wearing 
surface, its growing use today is as the upper base course 
in heavy-duty pavements. Under modern construction 
procedures, trucks may operate over new work at speeds 
of fifty miles per hour or more, often causing ordinary 
water-bound or dry-bound macadam bases to ravel out 
before they can be covered with the final plant-mix surface. 
Contractors are thus finding that it is not only faster but 
actually cheaper to build penetration macadam bases than 
to attempt to maintain the seemingly less expensive ones. 
Such construction utilizes the crusher output efficiently, 
with more of the finer sizes being available for plant mix- 
tures, as bonding of the base is secured with asphalt binder 
in place of screenings. 

Penetration macadam was being built before distributors 
had come into general use. Even as recently as 1920, the 
writer was training men to apply asphalt binder from hand- 
pouring pots. Specifications usually called for two or 
more successive applications made at 45° with the center- 
line to prevent transverse ridges. Hand-pouring was con- 
tinued on steep grades (often 9% in mountain areas), even 
until 1930, but today the modern distributor can handle 
almost any situation, either by spray-bar or by using the 
manual spray attachment. 
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The use of asphalt plant-mixtures has grown by leaps 
and bounds during the past fifteen years. At no time in the 
history of road building has there been such wide ac- 
ceptance of a material and a process, and it is due in large 
measure to extraordinary advances in equipment design 
and manufacture. Many companies and individuals have 
contributed their talents to this development, and it would 
be improper indeed to say that to any single one should 
go the credit. The writer therefore now continues, on the 
basis of seniority, in condensing comment by two men who, 
so far as he knows, among those living have had the longest 
experience in their field. It is believed that other manu- 
facturers will largely agree with them. 

Asphalt Plants. Larry West, of Chattanooga, was build- 
ing asphalt pavements in 1889. Way past eighty, he is 
today just as youthful in his enthusiasm as when the writer 
first met him. He built his first asphalt plant in 1913. 
Relative to plant size, and speaking of a subsequent model 
built in 1925, he says that its output of 500 tons per day 
was about all that could be handled by a gang placing the 
mixture by hand on a 20-foot-wide roadway 2 inches thick. 
The building of later, larger plants became economical only 
as mechanical spreading replaced manual labor. He gives 
much credit for plant improvement to the users who have 
made many suggestions for changes and betterments and 
states that more good ideas for making more efficient 
asphalt plants came from the plant operators than from 
the drafting board. 

As a measure of the efficient asphalt plant of today 
(1954), he compares it with the one of 1925, which 
turned out only half the tonnage but required twice as 
many men to operate. Adoption of vibrating screens was 
a big step ahead, too. They have large capacity and yet 
maintain accuracy in gradation. Revolving screens to 
handle efficiently 100 to 150 tons per hour would have to 
be entirely too large for present plant sizes. Future plants 
also should be practically dustless in operation (many of 
them already are) for, with growing population and with 
more work being done in built up areas, the convenience 
and comfort of the public becomes of increasing importance. 

Asphalt Finishers. Bill Greene was first engaged in 
building conveyors. It was but natural then that he should 
have been among the early manufacturers of travel-plants, 
used in mixed-in-place surfacing. From this it was but a 
step to the development of the stationary continuous mixer 
plant and to the mechanical spreader-finisher. He notes 
several developments which, it is believed, have had 
marked influence on more efficient equipment performance. 

1. Improved grades of abrasion-resistant steels have 
added months, even years, of life to liner plates and other 
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Hot-mix hand-laid, North Carolina, about 1910 


structural members which are subject to continual contact 
with sand, stone, gravel, slag and other abrasive materials. 
New alloys have produced forgings and castings of higher 
quality, lighter weight and longer life than twenty-five 
years ago. 

2. Power plants today deliver more horsepower per 
pound of weight, while the gears and transmission ma- 
chinery which translate this power into work performed are 
doing so more efficiently. Hydraulic controls have con- 
tributed greatly in this regard. 

To appreciate the contribution of machine finishing, 
it is to be recalled that in the 1920’s, while cold-mixes 
were being spread by blade graders, hot-mix surfaces, which 

had to be hand-raked, were limited largely to city streets. 
Rail-mounted concrete finishers were tried in spreading 
bituminous mixtures but the forms were costly. The era 
of machine finishing was really ushered in with develop- 
ment of the levelling finisher in 1930 and its subsequent 
improvement. This equipment provides automatic level- 
ling without forms. Not only is cost of labor and ma- 
terials needed for placement of side-forms eliminated, but 
it is possible to lay any desired width of paving by suc- 
cessive passes of - machine while traffic continues to 
use the highw: iy. In addition, the mechanical finisher pro- 
vides partial compaction so that uniform density of surface 
is secured regardless of uneven areas in the foundation. It 
is thus possible to place a level surface and to continue 
to do so indefinitely with little manual adjustment. 

This synopsis of comments covers some of the remark- 
able advances made just within the past twenty-five years, 
but their full effect is only now becoming manifest, and 
that is relative to the concept of a permanent foundation 
with a renewable surface. The modern mechanical finisher 
makes it possible to place any desired thickness of new 
asphalt surface over any type foundation, and to do it with 


Modern mechanical asphalt finisher 
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minimum inconvenience to the traveling public. It may be 
changing an old rough, worn brick street to a smooth, 
quiet thoroughfare, widening a narrow macadam road to 
meet increased traffic needs, completing a stage construc- 
tion development of a “Sky-Line” scenic highway, or re- 
surfacing and strengthening portions of a Pennsylvania 
Turnpike. Wherever it may be, modern asphalt equipment 
makes it possible to do the work quickly, economically and 
in just the amount required to remedy deficiency in thick- 
ness and smoothness. It would be difficult to over-empha- 
size the importance of these facilities in meeting the needs 
of modern transportation. 


1. No period in history has witnessed such rapid 
change and improvement in all construction methods 
as the past four decades. Within that short period, the 
machine has been substituted for the hand labor oper- 
ations of most of the arduous work of previous years. 

2. In the field of highway construction and mainte- 
nance, these developments have been spectacular. 
Asphalt equipment has been developed for every need, 
whether in building low-cost farm roads or the great 
heavy-duty Turnpikes. 

3. The full beneficial effect of the mechanical spread- 
er-finisher for plant-mix pavements is only just beginning 
to be felt. The ability to construct a new surface, with- 
out need for side-forms, will certainly markedly affect 
future procedures in respect to both new and old high- 
ways. 

4. It is the aim of the Asphalt Institute to revise its 
specifications continually in step with such new develop- 
ments, yet at the same time to indicate alternate pro- 
cedures which may be used where the most modern 
equipment is not yet available. 


Modern-type asphalt paver 
Photo: Blaw-Knox Co. 
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DIVISION AND DISTRICT ENGINEERS 


George H. Dent, Division Engineer 
Mills Building—Washington 6, D. C. 


Delaware, District of Columbia, Maryland 


Robert B. McKeagney, District Engineer 
585 Boylston Street—Boston 16, Massachusetts 


Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, 


Vermont 


Herbert Spencer, District Engineer 
801 Second Avenue—New York 17, N. Y. 
New York City, Long Island and New Jersey 


Frank H. Gardner, District Engineer 
45 North Lake Avenue—Albany 3, N. Y. 
New York State (except New York City and Long Island) 


Donald D. Dagler, District Engineer 
904 North Second Street—Harrisburg, Pennsylvania 


Pennsylvania 


Robert K. Williams, Jr., District Engineer 
5812 West Club Lane—Richmond 26, Virginia 


North Carolina, Virginia 


Dillard D. Woodson, District Engineer 
Mortgage Guarantee Building—Atlanta 3, Georgia 


Alabama, Florida, Georgia, South Carolina, Tennessee 


William H. Rhodes, District Engineer 
1531 Henry Clay Avenue—New Orleans 16, Louisiana 


Louisiana, Mississippi 


John H. Goshorn, Division Engineer 
Neil House—Columbus 15, Ohio 
indiana, Kentucky, Michigan, Ohio, West Virginia 


Earl B. Lockridge, Area Engineer 
5440 Central Avenue—Indianapolis 20, Indiana 


Indiana, Southern Michigan, Northern Kentucky 


W. L. Hindermann, Division Engineer 
Midway Building—St. Paul 4W, Minnesota 


lowa, Minnesota, North Dakota, South Dakota 


Raleigh Gamble, District Engineer 
11 South LaSalle Street—Chicago 3, Illinois 


Iinois, Wisconsin 


Merritt R. Royer, District Engineer 
15 West 10th Street—Kansas City 5, Missouri 


Arkansas, Kansas, Missouri, Eastern Nebraska 


John R. Banning, District Engineer 
1250 Stout Street—Denver 4, Colorado 


Colorado, Idaho, Montana, Western Nebraska, Utah, Wyoming 


Hugh A. Wallace, Division Engineer 
Fidelity Union Life Building—Dallas 1, Texas 
New Mexico, Oklahoma, Texas 

B. B. Freeborough, District Engineer 
Littlefield Building—Austin 15, Texas 

Texas 

James C. Johnson, District Engineer 
Republic Building—Oklahoma City 2, Oklahoma 
Oklahoma 


B. A. Vallerga, Managing Engineer 

Russ Building—San Francisco 4, California 
California, Arizona, Nevada, Oregon, Washington 
Phillip L. Bailey, District Engineer 
Halliburton Building—Los Angeles 17, California 
Southern California, Arizona 

Rodney P. Ryker, District Engineer 
White-Henry-Stuart Building—Seattle 1, Washington 
Oregon, Washington 

Fred N. Finn, District Engineer 

Forum Building—Sacramento 14, California 
Central California, Northern California, Nevada 
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ALLIED MATERIALS Corp. 
Oklahoma City, Oklahoma 


AMERICAN BITUMULS & ASPHALT 
CoMPANY 
San Francisco, California 


AMERICAN Liperty Or ComMPpANY 
Dallas, Texas 


AMERICAN Or CoMPANY 
New York, N. Y. 


ANDERSON-PRICHARD O1L Corp. 
Oklahoma City, Oklahoma 


ANGLO-IRANIAN Or Co. LtTp. 
London, England 


ASHLAND OIL & REFINING Co. 
Ashland, Kentucky 


Berry AsPpHALT CoMPANY 
Magnolia, Arkansas 


British AMERICAN O1L Co. Lp. 
Toronto, Ontario, Canada 


BYERLYTE CORPORATION 
Cleveland, Ohio 


Carter Or Company 
Billings, Montana 


Cities Service Ow ComMPpaNny 
New York, N. Y. 


Co.-TeEx REFINING CoMPANY 
Oklahoma City, Oklahoma 


CospEN PETROLEUM CORPORATION 
Big Spring, Texas 


THe Cersy O18 


Wichita, Kansas 


JOMPANY 


Doucias On Co. oF CALIFORNIA 
Paramount, California 


—— 


MEMBERS OF THE ASPHALT INSTITUTE 


Et Dorapo REFINING CoMPANY 
El Dorado, Kansas 


Empire PETROLEUM COMPANY 
Denver, Colorado 


Empire State Or ComMpANY 
Thermopolis, Wyoming 


Envoy PetroLEUM ComMPANY 
Long Beach, California 


Esso STANDARD Or. CoMPANY 
New York, N. Y. 


FarMers UNION CENTRAL ExcnH. 
Billings, Montana 


GENERAL PETROLEUM Corp. 
Los Angeles, California 


Hunt Om ComMpany 
Dallas, Texas 


IMPERIAL Or Limitrep 
Toronto, Ontario, Canada 


Kerr-McGee Or INpustries, INc. 
REFINING DIVISION 
Oklahoma City, Oklahoma 


LEONARD REFINERIES, INC. 
Alma, Michigan 


LIon Or. Company 
El Dorado, Arkansas 


MAcMILLAN PETROLEUM Corp. 
El Dorado, Arkansas 
Los Angeles, California 


Mip-CoNTINENT PETROLEUM Corp. 
Tulsa, Oklahoma 


MonarcH _Rerineries, INc. 
Oklahoma City, Oklahoma 


New Mexico ASPHALT & REFINING 
CoMPANY 
Roswell, New Mexico 


As Nynas-PETROLEUM 
Nynashamn, Sweden 


PaNn-AM SOUTHERN CORPORATION 
New Orleans, Louisiana 


PuHiLuirs PETROLEUM CoMPANY 
Bartlesville, Oklahoma 


RAFFINERIE BELGE DE Petrowes, S.A. 
Anvers, Belgium 


Jerr P. Royper 
Houston, Texas 


SHELL Or ComMPANY 
New York, N. Y. 


SHELL Or. ComPANY 
San Francisco, California 


SHELL PETROLEUM CoMPANY LTp. 
London, England 


SINCLAIR REFINING COMPANY 
New York, N. Y. 


Socony-VacuuM Om Co., INc. 
New York, N. Y. 


THE SOUTHLAND COMPANY 
Yazoo City, Mississippi 


STANDARD Ot, CoMPANY 
oF BritisH CoL_umsBtA, Lp. 
Vancouver, B. C., Canada 


THE STANDARD O11 CoMPANY 
(AN OHIO CORPORATION) 
Cleveland, Ohio 


THe Texas CoMpANY 
New York, N. Y. 


UNION Or ComMPANY OF CALIFORNIA 
Los Angeles, California 


Witco CHEMICAL CoMPANY 
PIONEER ASPHALT DIVISION 
New York, N. Y. 
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